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(54) ORGANIC EL DISPLAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL color display 
requiring no complicated structure, easy for manufacturing and a 
pasting work and the like, giving no damage to an organic structural 
body and having a low cost and an excellent contrast ratio. 
SOLUTION: A hole injected electrode and an electron injected 
electrode, and an organic EL structural body 2 having one or more 
kinds of organic layer participating in a luminescent function 
between these electrodes are formed as a film on a substrate 1 in 
this organic EL display. The substrate 1 forms a light outputting 
side, a supplementary substrate 5 is disposed on the opposite side 
to the film surface of the organic EL structural body 2 of the 
substrate 1, and in addition, this organic EL display has a color 
filter layer 4 or a black matrix layer on the surface of the 
supplementary substrate 5 facing the substrate 1. 
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IBS® 1 <b*TfS]-r-2>ffi«:*7-7 4Jlrf-m4. SfcB 



tdlBSS^^OUL-ffliJ-C^-oT. C©S«©WtSEL 

»id&sftTc>*«w*fcfcdws*vcc»siiwtsi i ©w« 

•T-5W«E L«tB(** s a«±«:R5tl^3n-Ct>^tSEL 
l5IB»K©*r«ftE Lffittt^BiKttffJJCtttiiWg 

[18^14 ] iuiBW«E Lt*j§t£©*-^aAme 

i^^a 3 ©fTtSE L 7 A z U A . 
[000 1] 

[&<93©R-r&&8j#»] 3$%nj3tt. mMnf 

[000 2] 

[€£*©&ffi] *r&EL3R4&*®A,K:W5S;s*u 
^Htsn-oo**. cm*. ^K-^K^k^^^^^ 
< i to) u£<Dmmm& (^-jmxnm) ±tc r v 

7i-^7 5> (TPD) «r^©*->HM6«t4*3K 
«KJ:»)5flg<!:U 3 6tCT^5 + ^'J^-^tS(* <A 
1 q3 ) t££<D%L%Mm*¥&imt\sXmmh. 3 
Mgft<k*©{±*W&©'NSfc#Jii^S (m^SEAS©) 

*jbj5& u /cx*^* *tr sss^-c. 1 0 v tmomEE 

1 0 0 1 0 0 0 0 cd/nf t &t>tb-CH6l*M& 

*sii?)n5ciT. §?sMd d d . est)*. -«imm^ia^ 
©t= ^ x :/ u ^ i 1/ rae 3 nt: 

[000 3] £C3T. CfDi^^ELf^il* 

tef^^u-zit/t. a*©j6ffl0ja*%*6n5*i. 

4J-C * 5 - 7* -t X -f U -< ^©ffcfflttMg&SSTNfc 

•5. ^Tcft^^^-^^x^u^ii/riSffl-rs^. 
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t>-p/c#&#-j!8ift-c&-&. £fe£{*ef*©ffefcfe£^[t 

3«5a*tUria, 09*.t* SID 96 DIGEST • 185 14. 
2:Novel Transparent Organic Electroluminescent Dev 
ices C.Cu.V.BBulovic, P. E. Burrows, S.RForrest.M.E.To 
npsontCfBtfcStl/c^-lfcMc^f^ U"C. Ag • Me 
ig^iSKc. I TO&l®m@teffil,>/cfc©#*u6tt 

•c<,»&. u#>u cctcgBtssn-cc^*?-^^^ 

10 (heterostructure organic light emitting devices) 
t*. R. G. B&*tcM&lstc2k%m (Red ETL.Green 
ETL.Blue ETL) fcWT -^JHftiTC*) 9 . &^@StC 

B5S@il®Sffi^ffl3SL^Wm*^6-r. «jg*«a«ti 

[0 0 04]—^. £#9-- 7 

am. H— WRJiK #9-7.**'* WISE L«Jj§ 

3 6«:*ri&EU«j&(*£RiT*c£ 
tt. *-;PaA«i"C*5 I TO«fR«P©(&;frt>. *7 

[0005] */c, ?4 X^U^©^Fttt?*ia^n a n^ 
*|fiI±Si*SCifcft^«C^S-C*4. a^S«^|Sl± 

3i*^/c*&. ft&z*)?? v h v pxtmrrz^u 

«:^Tt»fc. CO^'^-yi'vhyi'^aw^iS^tc 
[0006] 

[^w**<s*o<t^fr-5gs@] *^©sw«. 

0 ^btf^OfP^§lT. W«E Lfiljii*^© - 

[0 00 7] ^■aS^^f^WtREL^v-T" 
40 ^^U-f41«t4Cit*4. 
[0 00 8] 

immzm&t zfabo^m issmm*. tib©*^ 

( 1 ) * -;PaA^@ c: f^F-*£Am©£ . C *i e>©H 

gfifl(tH7fct8ffc«:w^-r-& i a«±©*«@*w-rsw 
^w-cfc-^r. MiBSffi^roowutiiTA-D-c. c 

©««©W«E L«Si*fi5t^ffiiJS*tfflltC lOfflhmWfi 
ESSti. *>oc©*«K>S«©l>riB»«i)>*|Sl-r*an{c 
50 ^^^-Jl^TiW^EL^-f 
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. (2) mzmsmmz. 3 6Ktftfm£*giE-rsfc» 

fcfi£Jg3n-CO*±IB ( 1 ) ©W&EL^-f 

SE L«tj£{**««*±«:fi5ag3 ntl^WiELf^ * 
^U^T^o-C. BUlBS1S©WmEL«tJi(*l^BtS 

ELfw 

(4) luiawtRE L^jg(*©*--'i'iiAme«. 
it&jf*i?T*j£3 c»««wc *>eb&3 nr c>£±fB 

(3) ©frtSEL^-f 

(5) BUl2fil«jS««. 

±12 (4) ©W»ELf^^V-f. 
[0009) 

E L#j§#a^8LhtC»£l£3ft-Cl,>£WtSE Lf -/ XT* 

H3*l. froc©*»%S«©ii1iiBa«£#ftT£HtC# 
■7-7 •< ;^i?:Wr^l'?*7--i''f y<D7=-f XT' 

[0 0 10] C©<fc5«:. »ecDW«EL«JSfttJS^ 
fc(CJ:»>. i!77-7 £W«EL«H£f*£©tBEtf> 

MLtfMt-c* 9 - ^ ^ n> $ - fcff-ts-r 4 c two* 
too i n ffiffljs«tciBg3n-5*-5-7 j)i>$-m 

«. Wfe? -f-rt^-Jli. »fe7 

Z>i3?-7 4>i>$-*mi.*Xb£i.>ifi. W«EL©B* 
OWLS)!)* •fettK£fiig{fc-rfttfJ:C>. EL^ 

[0012] c©«t^«t*^-*7 ifoz-^fs^xyto 

R T<DfeSffiStc^Srn«J: C ©«fc 5 ftfeffiMtl 
M - 7 . SR-1 ^Sr JBl>-Cftnrc& Zo 
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[0013] $/c *^-7 ^ )v$-m<Dmzn. mvz 

(E5£3tt2>fc©'Cttftl,»rtl, ilS, 0. 2 — 20/LtmH 

[ooulSfc. sH!H*£illS©J: ^ftft^flfcffl 
t > r * 9 - 7 -f ;t> * - ©ftfc •) tc u x *> J: c » . 
[0015] tj^-y 4 )vti-mii*^M&&TF<££2>7 
jw^-f^^u^rii, ±iB©<fc5ftW. ^fe 
©€>©&ffli\ ^©ffe©*-^^-^^^^ 

•&tctt. #gft^©fc©£i3S'El/Tffll,»ntfJ:l>. 

io [0016] smtc «fc osw e l 
[ooi7] aaetmt*. m*mitimitm*w.m&n 

SAroax *«5 8 0~6 3 0nm-r*»). #S36b'-*©*ffi 

ii*ii»-rn©»^«:fc io~io onm-cifcs^c^jea 1 

[0018] >^-«a*ffj{cs^*r^L/j&^<fc 
>>tj;ttm:m*<tt£ < , v *v x )vif^v 4—, vmm 

-cgfcfflfc^ f - - > ^rt 1 "? J: 5 ft <Di>m£ L>(,^. 
[0019] 56KHX*mtt. m^«l4<Wl£©45l* J S«5 ft 
30 ^©^^»^«fflt>ft<-c*>ct 

<fc5ft*m*g^««fc<<». 

[0 0 2 0] C©«t^&««ft7^ Jl/;Sr-?rfflC^C 

^tci&DrsicPi^-rntf J:t»**. as. 2—5 o mb 

[002 1 ] ft?-? 4i\>Z— PWt? 4 )\st*-<D*L* 
40 *ift«-C$ SgSCciSSOAt 3 <fc 0 <t4Ci 
•TbfeiB^©A*3i^bC^«SBft<. ^7 7^v|- 

•j * ^©npgp=&^T*^--r *«fc 9 ft*# 3 -c*n 

[0 0 2 2] ^Jb4»-@^fiW4^ibt: 
F^tcJ:0^fi£-r2>Ct*i-C#S. ®«A0©7*hU 



(4) 



AO©?* h?r^UT^f>3- h^f{cj:0 

[0023] u-c ». i-*> e> 

^DttiOffld<!:ft2>/c#. 3fcaai*fe* : frr£a93ftlr>l/ 

wtmm-c<Dffimmw 5 o %«±. »*l<»7o% 

tLh. ^tc8 0%«±-C*>-SC<b5:C^. #K*KjiCtt« 
Jfr£W*SEL#atM>:7 -<**Hf ©tm^^O® 

©aiji3& t > i^awtm. 7 * s -)i®imv>%mit& 
®fa. # y v&cmziw&miimzmm c 
twos*. 

[00241 iS©S*iUT»0. 3~3nnig@f. 
(CO. 5-1. limig&. mhW&fDWJtViO . 3~3 
nniflg. ^FtCO. 5~1. lwm&&&£V^. 20 

[002517 ^l/*HB*^^3ftfcJti»*ffitt. a 

m. ««LtKw«EL#at**i«Ji;*n. »jtt*w» 

©Etc? -/ Jl,*-Jg £»tie£3s*H°rr& <fc 5 tcbrBAO 

testis. te»)^to-&«:ia«as'J* s ffl^6ns. 

1 0 0 2 6 1 &#8«J£ U-Ctt. 

ft t» *>©##£ C©«fc$ft4>©"C*tttf1$K:lRJ£ 
[0 02 7]*^©WtaEL7 r -*X7*U^«. tif»S 

[00281 •?vvi>'?Y x )i?*m*m)z>zti£& 

9 . &@£ra©3fc©T^>ttft©S8*£Wit Ltr^ 
:/W©f|7n n 0 n fia*iaj±0. tft»ft*a«J«:*SiE-r*C 

-e©ttgttift{c8itffl3ft*fc©Ttt&i*&i. am. *- 40 
(i®^wii-©aj^) tciessn. @s£©sh 

£Hfe©JgTS 5 J: o tc-T Z £ £ rffiSt£[6Lk3 -t* 
:/7?*vhy*;*J§ra5C£ft<lfc3to££jSa3-t* 50 
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S8B# <JjrRS»±fM-*) ©*#£ W^Tl/kBi^i 

m--c $> z&mtu < . mz.im 2 (c^-r <t 5 tc@j^ 2 

3 KjjVT «fc o KBBB 2 cc# ur£gU7 < ft &«fc *> 
tcl2gL-Ct>J:C». cne>©H»W. Wc^5»fvF 
y * x©^ap©A:lr 3 ©*T«je 3 ti Z> ©t« ft < . 

<t ©reflect tm&^n*. 

[003 2] -Tft*>*>. 02©t§^. BBSS (WtSELgt 

2gB#jWt8*ff}*-#<. ^^vh y *x©&g& 

7£C©H^2Sfl#J:9>h3< 0/c^>©"C*>i. C©<S 

£©tftwft». -en-en®^©jaei536>?>©>ptft^±{c* 
^gptc<ko«$i)$ns. H3©»^. mm (.m 
«e 2 mvvimm'bz < . f'J* 

X©&g|57£C©iIi^gP#<fcD:*:$< U/cfe©-C*S. 

c©*&£©tafffttt. ^n^nffiig©«8Si53{p6©&i4^ 
±tc*>-53gsP7 ©jsgutct 0 MMs n*. 

[003 3] C*i&©<4gW«itt. f^^U-fOttS 

zgtcjz 0 aaft t© <t ft s * 9 tcsggstcaaisiif n 

02©i©^«ctt. T'^-y^vhy^xtct'X 

?r^it<fto. me©Baa. ^ttEiss^rtgMsatc^ 

££D-t>T<ft-5. «£^-C. ifc«W«jaL/cfc©*^ft 
l»-fei/^> K5»-<7"©a^^K:SL.ri^iC»AS. 
[00 3 4] 0 3©Jfi£tCt;mRft£ffi&l^f <. 
SP7*^#l»^l^6^©myWU^^J:<. 

d'^6©!9:KgP^. r>*0^5i''7F'Ji'^6«:±*) 
I^SnSSP^^. *^^<!:ft4W«EL«ia(*2t© 

ratci*»f3e©«is <iera) g^ttscii&s. 
9. c©^K-rtt^^&a^tc^$*i-ci^ftia»s 

[003 51 fflB&^«S8«. IT02ISSS2UH 

t. 1 Tos??sft2 i*m»fcj«:8&u ^cass-c 

©mffi^T«cj:*»SA7«:IW<S)!)m*i*4. |g 
8frmBE©ffiTtcJ:D. y-i'CCfcS^^W^JSti. M 

[003 61 iCW C©ffll»me8«. a^:. fiffi 
!n^t©/c«>tc. A l^©^JS«:«fc»)^RR3nT«,^. C 
©fc«>. S«¥*i?8f<. ^&SP©i5^*^3fe©S»?:S 
WT. ^(*©amD D oS^^Tl/*oi«^*«*€.. 

[00371 -ect?. f(itlSH5. S6tC^-r<fc ^tc. 

I TOS9J®fi52 1 iffiSjme8 giJ*ft-S <fc *) «C 
LTa®f S<bJ:l». C©^rtt. H4tC7n-r<i:9K:if§ 
«!^e8». I TOg(HSt2 1 i-gPl^tot. Ch 
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#jfc6©KS4BWd£©©S£S/e-r;rc*. £jnAlWffl 

jxSivtctwt9 *-e©-r <~r (^ffi*»6mr±) ©i 

0. J+3fc9©;58*a*<ETU &£ISK©^n a QfS*M£T 

[0038]&*5, |S6K:*$i,>T. I T OililHISS 2 1 
©jgBKtt. 3 6K'<?S''M-:<'a>J12 2#J&fi£3n 

1 TOjgi8®&2 1 £1#8jmg8 £©K(cfit£1§©iet> 

^b^*>^'^Tif£ffcw c©J:5 

* ^©7= X 7" U A WK. j& L "C C> £ . 
[0 0 3 9] «il»mSB©«»ib-C«. A 1 v Au§ 
©£«!. ^UiAUSi. i/diSc, Nb. Z 
r. Hf, Nd. Ta. Cu, Cr. Mo. Mn. N 
i. Pd. Ptfc<fctfWfS©S&^<!:©^*«£tfe> 
ft***. dn-CfcA lfcJ^A l^fc#Jff$tA>. Al^ 
££ffll>£t§£. A 1 iaM^TcS&WlSfeUii©^* 1 
»JU<. -5-©KSA 1 1*9 Oat%tUL ^tC9 5at%« 

[0040] fliStflffiJttt. f- MSSi** 1 Q/DW 
T, ^0. 5 Q/QBTFiW* ^©TIKtSlttC 

&^3h£fc©-c»&<,>#. a&o. lQ/oggrc* 

[004 1 ] ffiI»«SBi I T02W«i (*-itflEA 
Sg) i©ffl®ai»*SW/c^3fegiJ©^I«^©36«: 
^•T-6S^»8 0%WT. ^CC3 0%«T-C*SCi 
#»*LC». 

[0042] figlt^S®©l^li. #Ki!HIIE3nttt> 
**. #*L<ttl 0~2 0 0 0nm. #K2 0 — 1 000 
rm. 36(Cttl 0 0~5 0 0raSS*5»*l/l>. 

[0 04 3] C©<fc5tC. S«©*f«EL«l}&#£K*t 

©ffitcffisjasifeaw. c©*B8&««©««<!:*trsrr3 
g»Tfgw«t#^r£^n D n e£rSLtS 

t0044]&*5. 06©W-C«. 1f«EL«tt£{*2£ 
1T029^©2 1£. ^7->M->3>i2 2i > * 
-^aA«2DB2 3t. ¥&cM2 4t. t^i£Af&&Jf 

2 5£. m j faASfiB2 6i?:W-r5«j&«Jib'Cf24l 
LT(,>i#. C©<fc5ft$*iiK:lE5£;**lSfc©-C«& 

< . 0gi»i*-^aA»sis2 2 ^m^&xut^m 2 4 

lf**HSL-C<>«fct»L. »5feei©il^@^4L/-r:fc<t 
l>. HtC*Jl»T. «±«^tt#BSU-C(,^. £/c. -£© 
<6©«fiEWH 1 -3 traS-C&5. 
[004 5] ##£9J©W&E LfK^-t*. *-^&Am@ 
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tffiwmmtvmic. <t i n> iwvtyr 

Jff$L<. 5>OA. g*b**>, «k*'J^ , f»>. £fb 
K, ^Di,->'J1^-f F. ^V^f^'Jt-^ K> 

xyr/s/viM f. vmoi/WA tit 

10 >. *PA*WKAtt*sx<.' #$tA>. gfb^#>© 
g{t$tt5-5 5%-CJ:^. 

[0046]*fc> ^'';TB©^J¥«» 5~200nm. 
^IC 30-100 nm*i«F* L-l». 

[0 04 7] &(t. *BW©*l»ELf-(^^I/-f4i 

jsJc-r £W«e Lfltt&ttteo^TSftgrr*. 

[0048] 4t-*SAiiB. ffl5r«fi»>e>#£3fcU 

-fb^>i>^A) . I ZO <aS»F-*lMfc-f >5>tf 
20 A) . ZnO. SnO, . In.O, m&m-fhtl* 
*i. »*L<ttITO (IS F-^m<b^>t?^A) . 1 
ZO <ffilGF-:78Kb-f>^A) *i»$UC». ITO 
te. ji^ I n , O, iSnOi £{b3*fil&*flJi£"C^i T 

[0049] *-^aA«fi»» Sfe36ifeB?g*& 3^3 
5 0~8 0 Onm. ^tC^3Bfc«<:?ttT^Sja^8 0 
%«±. «K9 0%«±T*5CtW*l/^ mm 

[0050] *-^aA«ig©i?stt. ^-ji/aA ; fe+ 

0~5 0 0r»ik 3 6tCtt3 0~3 0 0 nmOffiffltfUT* 0 
iffit. ttXttOMb. Io^(Cj:*|S|S. ^S)S14©(fiT 

40 t>. as©ffl3«:«i:4y-i , ^©ras* i ict:<-5. i£ 
fiin«i©*.-craja*»«>s. 

[005 1 ] c©*-*i*A«»Btfi8»^fK J:«ar 
fc^fiJt-C#**«. »*U<tt*/<» ^©cJ:»)^fiW4 

[0052] m^-aA^fiii Uttt. ®ft*WSt©«5« 
*i»$L<. K. Li. Na. Me. La. C 

e. Ca. Sr. Ba. Al. Ag, In. Sn. Z 
n. Z r ^©£JS5cffUIM*. */c»3c?E1±*|6j± 
50 fcAtc^ttfcfc^tf 2fiJc^. SfiS^D^S^fflt^C 
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. £jW£UI>. ^Miim WtfAg - Mg (A 
g : 0. 1 — 5 OatSO . Al - Li (Li :0. 01 
— 1 2at%> . I n • Mg (Mg : 5 0 — 8 0at5£) . 
A 1 Ca (Ca : 0. 0 l~2 0at%) ^0^1*6*1 

[0053] m^-aA^SfSM©W3 ^aA4+ 
^■t7^.-5-^±©ll3£-rn«a< . 0. 5nmtLh. 
JBF$KI*lnd!SU:i-r*itfJ:t>. -5-©±RK«tc 
«H5«:«)||sg«ftc^. jiSTMJltt 1-500 iweSiT 

[0054] «&«&©« 3 it. ^aA^^^Fi^ 
U *#^6^&^»W«^&©«A*l».lt-r*fc 
A. -m&LkOm* £ -rn««fc < . «F* O < tt 5 0 nmtit 
±. «*6tCttl OOnmtLt. 1 0 0-1 OOOnm© 

«5b#»£ ia>. #0uiejfanmrs£. -€■©$**** 
fffctiT. £/c. &g*6JI©K^ti&ai4aME<fco-C 
}gtfF^6&£©£i8aH-#-Ctt&< U2>. — 

«««»i*W"r «f a £ . Rgssi©is^^t < & 
5. 

[0055] S^£ASe£«&1I@£ 
113 £l/Ttt. «KMR»ai>38*, jl^ 1 0 0~ 1 0 0 
0nmHK£Tft«J:t». 

[0056] SffifiRKStc. iirie«M@K:jjn*.T\ s 

io, mvmmft. f5o>. «^^tf7-^<b^^ 

13tt5 0-1 2 0 0nifigi-r5. «SIStt. SoSB© 

a, PECvDj^tc«fc»)^-rntf<fco. 

[ 0 0 5 7 ] 3 6tC. g^©*r8U§-*>S@©Ktt£B&< 
/c&tC. SR^±CC«±Jt*^l£-r*C£* J #*lA». 
itBtt. Sm©{ftA*B5<fc«>K:. mStt«B§^*ffl^ 
"C. «±«*8#bWr*. #lt#*tt. Ar. H 
e. N, ^©^tt^X^W* C©«± 
#X©*^tWttt. 1 0 0 ppm felT. J: 0 »* L < « 

1 0 ppn feTF. IfKtt 1 ppm OT-C* 5C4W$l 

ppm 

[0058] tt±«©t«4£ U < tt^HStt 

f?ffl&ji©&t>:tf^:*t*a*2Mtcteffi-c#. 
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[ 0 0 5 9 ] it±&t2. X^<-*-*ffll>TKS«rBttE 
L. @Ta©lS3{c^urt)J:c^ x*«— 9--©t*f4£ 
uti*. «hi^-x. s^y#i*-x. tf-^xtr-x. # 

if- £ otr©tKS6K:3fc|st©tti,» *>©-c&*itf a* ©j&tK 
-c&o-rrfcJa*. ^©Atr S £ LtB. n&ftOi&Stf 

10 l~20/im . «fc*)*T*l/<ttl-l Otfrn . 1$tC2~ 
8 urn *»#*tA>. C©J;^«cB:S©<>©«. tftSlO 
0 urn aT8fltt?**C £#*?£ l/< . -?-©T1®fcmK: 
&3i<]3tt£fc©"CttfrC«!>* v il^l jfriB0t?*&. 
[0060] fc*J. «±StCC3gP*^L/fc«^(C«. 

$$K:2~ 8 um ©©B#»3£IA>. 

[0061] x**— ^&>m±mi&mMtpicmA 

20 *IC*itf*;*^-1f-©£W«tt. ST* U<«0. 0 1 
~3 0wt%, <t0»*O<«0. l~5vrt%-C*S. 
[0062] g|«Sfl£ &J£.btct&m%eBLim 
T. Mffi^^T^fe©-C*4l«^«:K^3n*4>©-C 
»ftc^ *^^->«<bi'^7 p ©SI^Jil<bS2x^*^ 

[0063] ;XCC. W«E LX^-(CRt^6ti««flMMI 

[0064] *-* (iEfl.) *j«tcfm^-©ii 

AtStB. *ti6<!>tt3MMB. *-^£S^©W*S^tcJ: 

fi«j^-?«jK:i»-K5Jl'^b^«J*ffl^2.C£r > 
£jh-;l/«:i?g5&iO^*-7>^H< liA • ttftr&C £*^ 

[0065] 4«-Jl/j£AlftSm». *-*ttA««>»6 

mT-ttA*iSii«- s^-itAme^^wm^aA^s 

[0066] §&3frl©JSS . *-*ttAlftSMI©IPS 

j:a t «^aAiSM®©Ji3«. #tcfiiUHt<*ns6©-ctt 

«C<. ^fiS^KlJ:ort>^«Ci3&i. IS5-500ra 
gg. 1 0 — 3 0 0ren£-3"-5C£*ii[f*l/t». 
[0067] *~*^|ftj£HQJ*8*sJ:tf*?-&Mft 
S@©J13«. HtS^ -^3feM^©i9st{ci4*s. mt 

e©«3£igge[*/c«i/i o~i of&gK£rn« 

J:(,>. *-^$/c»m^©S^©aEA®£^jllli£«:^ 
50 ttftlMtt. ^A®« 1 nmfeLk. ffimit 1 raiti±£-r 
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Wit. &AJlT?5 0 0nmflg. lmSI®-C5 0 0nm 

[0068] *T«E L^©»^@tCtt. &3fc«l&£*f 

3ti*4>fc< £«> i«* s we>ns. m;x (8 10 

3D^>. 1 2 -7^0^U 
t?*^tf 6ft£. $ ftm¥-6 - 1 1 0569# 

©7x~;l>T>h^-k>^g#. 144 5 

[0069] tic, ^ns{rc#£#**oj#feft*x h«jk 

-5{b^J©^Mti0. 0 1~2 0wtx. 3 6>tC«0. 
1~1 5wtS-C&*C£*i$?*lA>. *Xh«jR£8i# 

[0 07 0] *XM35ftil/-Ctt. *-";^M§## 
5?>K:tt8- + ^y>-^*fc»^-©sl^i* 
SrEft^ £T*7^S~^At§tt**#*l/l>. C<D<fc5 30 
fcT^S-^AlgttiL-Ctt. #HIB6 3-2646 9 
2*f. -2 5 5 1 9 0-5f. «fi3¥5 -7 0 7 3 

3#. 4$H¥5 - 258859-*!. &m*P-6 - 2 1 5 8 

[ooTiiiwiKit. *-r. hyx(8-*^y> 

7h)7;l/Si-?A, ex (8-=^>"; h) 

ex (f) -8-*sv 

IS. ex (2-^W-8-*^!;>'7h) T'rt'S-^ 

h y X (5 — jtf-fl/ — B-^rS'JS^b) T)l'$.~'5 40 

8-*/"J>7h) ^'^A. ex (5-* OD-8- 
f/'j^HM^A. 5. 7-S^i'P^-8-* 
hT^S^-^A. hyx(5. 7 - y^nt- 
8-tKO+'>+>"J^7l-) #V tffi 

IS (II) -ex (8-h Kd + ^-5 - + >"J-^) > 
*>] mtt*>Z>. 

[0 07 2] tic. 8 >-^*/<:tt-e©^3l(* 

©tiaHcffrDEft^Ffc wr & r * s - o Aig(*r * -> -c 
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8- + ^'V7h) (7x^7 h) T-iUS-^Adli) 

. ex (2-^;t'-8 b) i^r)V b - 

insVvb) T^5-^A(IH) . ^X iZ-jt^)V- 

OH) . ex (2 --*^rt'-8 U >»5 h) (^ 

h) 7.>l/5~^A(III) . tTX 
-S-^-S'J S^b) iX-fob-? S^b) 
T;i/ = ^.<5A(iii) „ ex (2-^5 v Jl'-8-+^y>' 
?M (y =r b) TJl'5^'?A(II 

D. ex (2 -y^ji<- 8 - ^/'j /5 b) (^9- 

b) 7 JUS- "5 A (III) . ex (2 - 

y^i— 8-*^y^h) (2. s-yy^ji^xy 
7^s~9A(iii) . ex u-^a—s-* 

(2. 6-^f^i^7t-)7^S- 

•5 a (in) . ex ( 2-y3=\rt>-8 ->¥sys5 h) 

(3. 4-^^^;l'7*y > -7 h) T^5-^A(III) . 

(2->fJl/-8-*>"J>'7F) (3. 5-S^ 
^Jl^x^^t-) 7^5 — "5 A (III) . ex (2-y?- 
;b-8- + >y h) (3. 5 -Zs-tert--??-*-? 

TJl'S — fAdll) . ex (2-^^Jb-8 
- + y V ^ ^ b ) (2. 6 -is? ^-JlV b) r 

;i/5-^Aan) . ex (2-^^-8 -^-/y^^ 

h) (2. 4. 6-h , J7*^7*/'7(-)7Jl'S- 
■5A(ni) . ex (2 S=7 b) 

(2. 3. 6 - h V jt?-)\,7 b) T^SifAd 

n) . ex <2-^^JI/-8-*> m ; b) (2. 
3, 5. e-f'h^^f^x-'Th) TA'Si'JAd 

id . ex <2-^5 L Jb-8-*>'y h) (i-^- 

T^5-^A(III) . ex (2-^^;W-8 
-^^y-^^h) (2-t7h5h)T*3i">A(n 
I). ex (2. 4-^fJl'-8- + ^ l J^7F) 
(^h-^j-J^^/^h) T-lVS-^Aail) . 

ex (2. 4-y^?-Ji'-8- + yy b) - 

y*~)by x J=y b) TJl/5--5A(HI) . ex (2. 

4 -s?,***- 8 F) (^f-^j-;^ 

x>»7h) TJl'5-^A(III) . ex (2. 4-^^ 
*-8-^^'J^7h) (3. 5 -WWx/^ 
h) TJl'5-'?A(III) % ex (2. 4-S?y^^-8 
-+>"J^7h) (3. 5 -y-tert-^JW^x^^ 
h) T^5^«?A(III) . ex (2-y^Jl/-4-X^ 
Jb-8- + ^y^^h) (^-^U^ h) T^5 — 

■>A(iii) . ex (2 -y^;u-4-> h+->-8 - + 

A(III) . ex l2-j*f-*-S-i'7S-B- + SV 
y=yb) (Xfrb-Zls*/? b) Til'S-^AaiD . 

ex (2 6 - h y7;w*a^?-ji/-8 -*> 
a*. 

[0 07 3J C©{5*>. ex (2-^^-8 - + 

s^b) T^s-^Aan) -/i-*+v-ex (2- 
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(2. 4-^^-8-*>"J^^ h) T;«/5-»>i» 

, cm) -w-^v-t:^ (2. 4 
y h) t;U5^^A(iii) . trx (4 

2 -^^^-8 - + h) 7.0- A (III) - 

/x-^-^V-bTX (4 -X^V- 2 -jt^)V- 8 
U>/^ h) 7.U/ 5 A (III) . l^X (2-^^-4 

h ^5 h) r;us A(iii) 

+ V-t^ (2-^^-4-^ t-Jf-is*; V V) 
7^5-9A(IID . l^X (5 -->7^~ 2 ^Jl'- 
8- + >"J^7 h) 7^5 ^--f A(III) -u-^^V- 
(5->T>'-2-y^t'-8-+/"J>'7h) 7 
4,5X^(111). (2 5-1- !J 

-rj-^V-tf* (2-^?-^- 5- h ^WO^f* 
-8- + >";^^h) 7^5-^ (III) ^t?*otfc 

[0074] C©«*>©*X h«9St£ l/Ctt. #BS¥6 
- 1 1 0 5 69#{C!2tR©7*^.;b7>h5-fe>!S3Sf* 
■^^6 - 1 14 4 5 6 -StCCie**©?- h^7«; -Jl/i 

[0075] §tW&Um*tZ*Mi&m=$:mt2tct><D-C$> 

■,tw<, c©j:5&tg^ttMjx (8-*^>;^7 
©3r^lfcf?£»KS-rn«£t>. 

[0 0 7 6] &3fcJftt. ^StCftvC-C. 4>&<£ 

«> i n<D*-)i&\&m&t&®it'j>rj:< t i> i «©m 

3 6 tc« C ©S^H^Kl F b 3 .** C i # 

« v 0. 01~20w«. 36tCt20. I~15wt36<t 

[0077] jg^JlTtt. * + 'J 7©* f f > 
x*J-C*4fc*. &**y7tt&1£ttKW*y& ! B9» I ti£ 
ttttU jl©®t$©* + !l 7&AW3SC •) K < < fcSfc 

C©<t^^ig^tc^W3-e-SCt«:J:»5. iS^Jiatt 
©fco»#?[&g1t14*^b3tt*C£**-C& > 

fcltSft. ^^F©^3£tt*[fiJJi3-e-2>Cifc-r*S. 
[007 8] ig^@{Cffll»6n**-^aA^t4^b^ 
&*j<fctf^&Af&i£1£<b£«Jtt. ABE®*-'* 

aAiagBfli ©ttt^Bj*$ <fc vs^aA^sffl©^-^© 
©^^f>stR-r^tfj;<,»„ fcjjp-cfc. *-^ftAtft2ie 

(*. $6«lBX^yjJ/7 5>SI3ltt. 7?#i$ifSi£SI*i$ 
07 5 >Sg9tt&;8l> 

[0079] «?&MftjStt«Z>ft£«£ ItlJ. t^'J 
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h) T}V$.~VJ± (Alq J ) 4ffll.>4Ci*!iHF35l/ 
(,». £/t> ±§2©7*— Jt<7> h7t>Sift. fh7 

7 "J -JVX7">^(**fflt»S©fe»* Ot>. 

[0080] *-^ttAfSjHiffl©{t^Ji L-ttt. Si 

vm-c$> Zb'Jy* =->\>i>T 5 >^3lffc. § hicitx * 
•J Jb7 5 ^f^«S^J8*^7 5 >SHgf*& 

10 «(,>£©**#* 

10 0 8 1 ] c©»^©ig^Jttt. -en-en©* + u 7 
f£S&gr£*+i;7i£fiK:.i:*rt*. HRfttctt. 

6«K!>*Jttbtf. 1/99 — 99/1. <*6tc»*0< 
ttl 0/9 0~ 9 0/1 0. »K»*l/<tt20/8 0 
-8 0/2 OSSi&^^KTSC Ll>. 

[ o o 8 2 ] m&momz 

=RftWCCBl-8 5nm<h-r-5Ci3W*L/ 
20 <. 36«C»5~6 Oraik ^«Ctt5~5 OnraitiCi 

[0 0 8 3] &tc. m^mommnmtvxia.. muz 
DIM- Krt-cg^siftij*, mm?2>c£b-e$ 

t*oTfcj:^. ^Btt. -®wtc«. wam^s 

[0084] ^-^ftAfftSMKcU:. MiLIX. ^MBS6 
3-29569 5-^>«. ^B3¥2 - 1 9 1 6 9 4-Sf^ 
^¥3 - 7 9 2 ^$8. - 2 3 4 6 8 1 

n&U. #I3¥5 - 2 3 9 4 5 5 #^$8. ^Pi¥5 - 2 
9 9 1 7 4^4>#R. ^13^7 - 1 2 6 2 2 5*t£*g. ^ 
Pi^7 - 1 2 6 2 2 6^#S. #^8 - 1 0 0 1 7 2 
-5f&$g. EP0 650 95 5Al^tCiei83tlTC^S 
aWt^b^^fflC^iCt**^**. m«. 7- h^7 

40 y - ji^oys/Xk^ni < h u 7 -^7 5 o 

h«j7*-;Wi?7 5> : TPD) . 5?«KHtR7 5>. 

[0085] ih-JWttA»a9B**-JM3LMI4*-1' 
50 ©{b^©nc*/p6»*uc»iffl^*iS^U-rfflt>*c 
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- t#-c#&. coi$, *-)\>&Anm < i Tof) m 

^©limHb^fcJBl^CitfiffSfclA^ C©<fc5& 
SBWSK-ot^Tti. *-^^ia3IB£2BfcLti9:W2> 
tfrfclaMTCfc-S. C©«fc5&SBJK<frSC£{c<J:o 

r. igs&^ffiwaTU ^8£y-£©2fe£^--f 

? h©ffe£ • J&&£l% */c, gmbT 

£tg-£. lf^tl.^0tl~l 0rarifIK©8EC^ 

tf-^itABtc-r ^->ft5j<7->>'+-'i'*^3 < . "itasp 
t -5 c i tc <t o ^rs-t * c <t £ 5 . 

[ 0 0 8 6 ] fS^&Aft&JIfctt. M;*<8-*>".J 

^7h) (a i q 5 ) t?©8 -^yyy- 

^:B«:**afcfc©-C*->-rt>J:< > C©«fc5fti*&« 

c£497«ia>. ^aA8Jj£B©fi5ii£tt, Ml £13 

[0 08 7] S J Pt£A*8i2tB£^i£AB£^iftj£B 
tK^tai-TiJi^ctt. H^&AiS&BfflCKb-^ 

-C# C <Dt. £ . ' S^raAS&JW** fc^lBfn^Oil 
©A#i,vft^©Ji»«:iaBTr£t£#»SLA>o c©J: 
5 ^aBMllco^-Ctt. S^itAta&B* 2 MgUdRtt 

[0088] *-Jl/aAfai£B. ffeftBfc <fcC^t^&A 

/cJS^. T^7TX^*fc«iSSeS*J0. 1 Mm 

JSH&atfO. 1 am * 

iS^ri^i. ft*****). ^©lES&mffi* 
[0089] *^.#©^m*^«:isss n^tt»*i. i 

0' Pat(T©K^Si U «£»&gtt0 . 0 1- Iran/ 
sec ggiT-SCiJ&i&TJfcUl*. X£#Tit&L> 

Vic*). Y<D¥S9l • &&*:n%ftl>1cK>? i> 

[0090] Cixh&m<D&&<<tM£MM&*:RH>*2>*& 
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^tC*5l»T, lBK«&©*bl§^£^*r$-l*£*§£. it 
[009 1 ] m&E L3R-T-B. iS«E|g8Kv-Ol^SSSb<* 

En»nsff». as, 2~3 ovgK-c&s. 

[0092] 

<HJ64*! 1 >fiPfr2SfiK<fc U"C. IPS 1 • lmm©^7^ffi 
Htw ^U-^tf^-fb^&iUT, t&WJiU 
1. 5 — 2. 0 um <DV J )l>*H-'mS%.tt£Z>&^K.m : fc 

-V 4)\,Z—Wk \ OOOrpn -C5#fffl* h 

u i o o*c-c3^ra^u-^-^u/c„ m^tercz om 
w©&^&£3 0#M84b/c&K:. ifrO. l%iggf©T 

ma H*tewxm&istc m&vzmm i #ra-c&o 

20 tc -5-©&. &^T£53«©#^-7.f rt^-j&tcjgJgL- 
ftO<fc5(C, 2 2 0*CriB$ia* *TU 0f5S©^fe* 
7 — 7 -f ;l/£— ri& — Zs&TcJ&lstc 
[0093] ffi©fe #) tt*4 (®f4) *^«c 

-e©i¥lfflK:*j^rMtt €>*>©©. K«l§IS©Ig<!:tC 
S„ &*J. C©W"CBSaj§*lJt^fi^^-C&^/c*. * 
7-7-/^^-©* : S:fflt/»'ri^^ ^g!^ 4^5 

WiSe»^©*fiSfr^c:tt^'C4>^>l/, #7-7 

[0 094] S"I^*f7XS«±«:. I TOgllffi (* 
-;l/SEAti@) fc*;-*? ^StC*C 1 0 Oraifia^Cfc. ^ 

e>n/c i t os®«r. vtYwy^v * -<mmz& 

OfT i N ^fc. -e©^. ^«^<!:U-C5l< 
•J-< 5 F£3 0 OnmCJPStC^L. AJi-i>yL»T 
40 *-;PaA®g. ffi«j^te<fctf*&»|g©A* ->5rff 
/c. C©i^. * 7 -7-<Jl'f-IiITOlPflS© 
BS<!:&565#£©M&tt. E^giJ7>tC^L/-C#7-7 
-f;l/3»-B©BBS^ A^OiS.fc^KlU. tftifft4 5 

[0095]»l»t. iliUV/O, ift^L-/c». M 

Mfssoiw^^-Mut. ixio 

-Pa«T$T«ffU/c. 4. 4' . 4" - h (-N 
- ( 3 - J ?)ly x.~)l>) - N - 7iiil/7 5 h V 
7x^7S> («T. m-MTDATA) 
50 0 .2nn/sec.-C4 0nrn©l?3(C^L/. ^-JWaAB 
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^.;l/-N. N* -m- h . 4* -i?7 5 y- 

1. r -t7*-;l/(fetT. TPD) fc^tiSSO. 
2 ran/sec ."C 3 5 nm©« 3 icMM O . *-.»H&i&H t L- 

^ h) t^S-^A (tlT. A 1 q 3 ) «r^«iteE0 . 
2nm/sec.T5 0nm©J13{C^SL-C v m^-SA^iH • 

? 1 . 0 PatCT A 1 L i n&&JyM% (L i ?6 10 

g: 7. 2at%) £5 0 rmtDmZ tCf&J&Otc. -e©l&X 
;<7f^K»Ar^. SASAti 1 0 0W. *- 

li9 0nra<kU/c. 3 htC> &E.*&-?tc$. * . C©EL 

m*DCX^» 9. xs{9*EA0. 3 pate 

tA 1«S^&£2 0 0nm©H3«:e£J®U/c. C©B$X 
^v*#XK:ttA r *ffll>. SAS^«5 0 0W, 

h<D*»3tt4<f Kg<b5f-y^ hORK 

«9 0nm£U/c„ 20 

[0096] nhtntmmt Lmm#&Bf£2titcm®. 

ffiCC. ^XK-X^- 9"?:ilAO/ci*iI:ffl&«8!l£ 
JBt». ^xHifiiiyi^bii/t. ±fB"Cf# 
6ttfcti8jS«£. 1 TO©jaSSP»tc— g(TSJ:^K: 

fc. C©#-5-fb©fc«>©fl^ (fflS0S«©teO^to-J± 

[0097] ftfeftfeftttEL?'-* 30 
■CfiifeSEEfcBWjnU 1 OnA/an , 05£«^SgK-C3S6K 

t^fcfllffc&tcJflHiL/c 1 0 0 A©»S&#(C*tl/-t1f o 
7 QAWM^C^HSU 2 1A^?. 

[0 0 98] <H«SWI2>tiJ»S«tU-C. JPS 1. 1 

X) ±tc v ^7^vF'JWiil/t, @K4#iSS2© 
U^Xhfc^J&U #Utc. ^fi'vF'J 40 

* ^@©^^Xgtt^<D «fc 5 teff -5 /c. ®f4#tfc§2 U 5* 
OOOrpm -C5t#ax b->=i- h U 100 

•c-c 3 #ra y y -c- * u/c s^tsr 2 0 mw©sm & 

5:6 0&mmUtc&lC % $10. l%i&m.<DTMAH*m 

mvm&vtc 3s«B#ra«i^)2^ra-c*-5fc„ -e©&. 

[0099] SO&tf 7 ^*SW 1 iHStc l> 50 
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^ * v h y Zxm£<D—#itftm (*S8&»«©H£«3£fc> 

[0 100] WfcttfcW&EL^-f^Wfcv A»«£ 
-CEi£^E£EP}JIlU l 0mA/cm , ©5£mi£igK-CjS& 
KM 3 iifc. tSiStfett WT &f*l£*fttf / R&«:fflai Lfc 1 
0 0A©»®I^K:^U-t:^T-5/ciC6. ^y^h'J 
*^Ji*»l«L«CC>-9->^iJ«aUT. 8 6A#Jt.-*> 
^1>£@SU 1 4A* J t>* 1 6^C»<blHlSb/c„ */c. 

[0101] <Syfe093 >l^fet^ 1 fcfc^T. 

a )l * -m&&&2 ttfcl>g|S#K:|U&tJ(2 ©:/•? v if v 

•j*x£ia^#©Htfiaiia3. 4©<t^tc/j:4«t^(c 

[0 102] -?-©<6«SQi^l ilSMStCL-CWteEL? 1 
•/^^u-/m. c©iS^©*5-'{b*JJ:y t ^'^f f 

vh'^ ^e^fiS©f^m. *$<t o*ffl«j«s©te o ^t>* 

[0 10 3] f#e»tlfcWtSEL^^^^U-f*. lassr 
^>?£Hmip-CttifcmE£WJjnU 10mA/a« , ©l£ 

^tcjmmo/ci ooA©»K#tc*toTtf-*/c£c3. 

9 1 A^JttS-9->^l'«:Jt-tm-^-n»i@Sl/. 9 A* 1 
[0 104] <||«60>|4>SI*60»l3K:*5l»r. Sfi±© 
1/ r WtS E L r a x ^ u 

[0105] mp>tifcm&K\.<fAX7i>j*mmits. 
ww&< m^. £ <fc ^> tc % o tc»/c. 

[0 106] S6tC. C©^-/ X7"U-f*A^ t ti'Ca 
i£^E£E|lJjaU 1 OnA/arf ©^ffifBKfagllgSlJ 

s-ii/c. &mkicm-? zsmzteiv&icitimLtc 1 o o 

A©KH^tC^^-Ctf ^/ciC5, 9 7A**IISfet«3© 

SLfc. MtC< C»<bI5|gL/c*>©«C^«c*>-5fc. 

[0 107] 

[^©«bm] J0±©«fc5K#!fe9itcJ:*a«:. a«ttf« 

h 5 ^ h tt<o&.!ttum& e l ^ -5 — 7 4 x i> a zmm 
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[03] WtSELtititttt:^? ^h'JfXiiCfi 

[04 ] WISE Ltititf*© I TOSW^S^^Simffi 

[E35] H3tC*J«<>-C. W<8EL«fjt#2<DI TOS9I 
«&2 1 £1SBI!j^)I8©TSI«C*T«Jg0fcm^-r* 

[01 ) 
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20 

* Wffi0T?<fc£>. 

[06] W«EL«jSi*2©l TOi£93^@2 1 )f 
JJ&liffiB 8 ©TSWC £ "CIS® L /cffe©«R£W ^rm-T Kffi 
0t?<&2>. 
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1 

2 W«EL«jg(* 

3 £f±« 

4 t>^-y < )\,z-m 

5 fflwae 

6 -fZ-jfrhVirxm 
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[03] 
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[05] 




[06] 



ngzi 



EZ 



TS5 



»1 



